Abstract
and CTX-M-27 production (although most members are ESBL-negative), and H30Rx, which 67 accounts for almost all ST131-associated CTX-M-15 production (6). In addition to H30, other 68 distinct clades of ST131 are also circulating worldwide, most commonly associated to the 22 and 41 69 fimH alleles. While these non-H30 allelic variants are normally not associated with carriage of CTX-70 M-genes, cases of bla , bla and bla 
113
To ensure that only high-quality genome data sets were included in our SNP analysis,
114
we excluded the genome data for seven (5%) of the 128 ST131 isolates due to low sequencing depth.
115
In addition, we included genome sequences from a published collection of human clinical ST131 E.
116
coli (n = 93) collected in the USA and Germany between 2010 and 2012 (6). Across these genomes, 117 11,529 SNPs were identified within ~38.4% of the JJ1886 genome that was conserved across all 118 isolates. After purging of recombinant regions, 4,241 SNPs were used to infer relationships between 119 the isolates.
120
The SNP-based phylogeny showed distinct overall clustering of isolates in accordance 121 to their fimH alleles, with all 116 isolates carrying the fimH30 allele clustering as a monophyletic 122 clade (Suppl. Fig. 1) . Likewise, all 10 isolates carrying the fimH27 allele clustered within a single 123 clade which -like the H30 clade -appeared to descend from an ancestral H22 group. Of these 124 fimH27-carrying isolates, eight -all from the WHO collection -qualified molecularly as EAEC 125 based on presence of ≥1 of the EAEC-associated putative virulence genes aggR, aatA, and aaiC (19) .
126
On the basis of previous PFGE data (10), seven of these eight EAEC isolates had formed a cluster, 127 whereas the remaining isolate (C796-00) appeared quite distinct from the others. By contrast, here all 128 8 eight isolates clustered together, with C796-00 being most closely related to three of the other seven 129 EAEC isolates (Suppl. Fig. 1 Table 2 ). All 25 carried fimH27 and bla . In total, 27 isolates in the collection were bla CTX-M- 
167
To assess whether the same ESBL-EAEC ST131 strain could be detected in the urine 168 of the patients from whom the positive blood samples were collected, urine isolates from eight of the were not closely related to the only fimH22 ST131 isolate from EnteroBase.
230
In the rooted phylogeny, most EAEC isolates nested within the H27 clade ( Fig. 2A) .
231
To improve resolution, this clade's 79 isolates (76 with fimH27, two with fimH5, one with fimH54) 232 were analyzed separately. The 27 bla CTX-M-101 -containing Danish EAEC isolates formed a distinct
233
cluster with very short branches indicating a recent emergence (Fig. 2B) . was the result of a single major deletion that left only the RepFIB replicon (Suppl. Fig. 3 ). outbreak caused by a novel multi-pathotype, Shiga-toxin-producing EAEC O104:H4 strain (43).
342
Bean sprouts were found the most likely vehicle of infection, and the high proportion of female cases 343 in that study was thought to be driven by the tendency of women to be more health conscious and provide the demographic and epidemiological data needed to identify potential sources.
348
In conclusion, we hypothesize that acquisition of the pAA plasmid made this H27 
Materials and methods

362
Genome data and sequencing
363
WGS was performed on a previously described international collection of 128 ST131 E. coli human isolates of 364 serotype O25:H4 or O25:H-(1968 to 2011) from the WHO Collaborating Centre for Reference and Research 365 on Escherichia and Klebsiella (www.ssi.dk) (10). DNA samples were prepared for multiplexed, paired-end 366 sequencing using a combination of Illumina MiSeq and HiSeq (6, 10). We also included a published E. coli 367 ST131 sequence dataset comprising 93 US and German isolates of human and animal origin (1967 to 2011) 368 (6), and sequences from 27 ESBL-producing ST131 bloodstream isolates (carrying bla CTX-M-101 ) collected from 369 Danish patients within the national surveillance program for antimicrobial resistance (DANMAP) for ESBL-370 producing E. coli (2014 ESBL-370 producing E. coli ( -2015 . Furthermore, all >3,500 E. coli ST131 genome data available at 371 EnteroBase (http://enterobase.warwick.ac.uk, accessed November 15 th 2017) were analyzed for EAEC 372 characteristics (presence for the aggR gene) and positive isolates were included. Finally, we sequenced and 373 included 13 E. coli isolates obtained from urine from the source patients for eight of the ESBL-producing 374 blood isolates. The sequences were analyzed using the Bacterial Analysis Platform (BAP) from Center for 375
Genomic Epidemiology (44). 
Phylogenetic analysis
411
Relatedness between isolates according to core genome SNPs was inferred using RAxML v8.2.10 using the 412 GTRCAT model (52). Relatedness of the plasmids was inferred using using PHyML with Smart Model 413 Selection (53) with tree searching using SPR and 100 bootstrap replicates. 414
415
Plasmid profiling
416
Plasmids were purified as described by Kado and Liu (54) and visualized by separation on a 0.8% 417 agarose gel electrophoresis and stained with GelRed (Biotium, Hayward, Ca, USA). E. coli strain 418 39R861, which contains four plasmids of sizes 147, 63, 36, and 7 kb (55, 56) 
